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Stability of relationships and time lags in measurement were inves-
tigated using information collected at two points in time about organi-
zational factors and the performance of 151 engineers. Four measures
of performance were correlated with six organizational factors: involve-
ment in work, influence on work goals, colleague contact, diversity of
work activities, salary, and number of subordinates. On the basis of
low, but statistically significant associations, it was found that
correlations between organizational factors and performance were
generally stable with a six-year interval between measurements. Sur-
prisingly, relationships were consistently stronger when performance was
measured before the organizational factor. It was concluded that changes
in organizational factors which follow performance should be considered
in research design, organizational theory, and, especially, in inter-
pretations of "simultaneous" associations between organizational factors
and performance.
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ORGANIZATIONAL FACTORS AND INDIVIDUAL PERFORMANCE:
A LONGITUDINAL STUDY"""
George F. Farris
The correlational study done in the field setting is the basis for
much of our knowledge about human behavior in organizations. Typically,
a questionnaire is administered to individuals to obtain their perceptions
of "organizational" factors such as leadership practices or communication,
and, at the same time, measurements are made of "output" such as perfor-
mance or absences. Two assumptions are usually made in such research
but rarely tested: (1) the relationships discovered at the particular
time of measurement are stable, i.e., they would occur for these people
in this organization regardless of the time at which the study was con-
ducted, and (2) the measurements of organizational factors and output
refer to essentially the same period of time, i.e., the correlations
obtained are simultaneous, with no time lag between measurement of
the
first and second factors.
Because these assumptions are largely untested, they are open
to
question. Relationships between organizational factors and
output may
vary over time depending upon such outside circumstances as
technology,
mission of the organization, external job market, or age of the organi-
zation. Findings in the typical single correlational study
may be a
function of a peculiar combination of such circumstances.
Similarly, the measurements of organizational factors
and output
may not refer to the same point in time. In most
studies people des-
cribe the current situation in their organizations
(e.g., how satisfied
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they are with their present job), and the output measures are taken over
a span of time which is apt to include a considerable period prior to
the organizational description. This is especially true when the output
is infrequent (e.g., patents produced by scientists) or measured sub-
jectively (e.g., top management ratings of divisional performance). In
such cases early as well as current output or impressions are important.
This study investigates the questions of stability and simultaneity
using information collected at two different points in time from 151
engineers working for three laboratories of a large electronics cor-
poration. These engineers were among 1311 scientists and engineers
who participated in an extensive investigation of scientists in organi-
zations by Pelz and Andrews (1966). Their investigation, like so many
others, was based upon a single measurement of organizational factors
and output. No investigation was made of the stability of the relation-
ships obtained, and the output measurements referred to the five-year
period preceding the measurement of the organizational factors. We
would expect their findings to be especially vulnerable to problems
of
stability and simultaneity, since the organizations involved were
a
part of the rapidly changing electronics industry, and the
measurements
of output referred to a relatively long period of time.
METHOD
Self-report questionnaires were received from the
respondents in
1959 and 1965. Included were items asking about six
organizational
factors and output of patents and reports. In
addition, in both 1959
and 1965, colleagues familiar with the respondents'
work judged its con-
tribution to science and usefulness to the organization
over the past
five years. Pearson product-moment correlation
coefficients were
computed between the factors and performance,
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Organizational factors
Six organizational factors were selected for study because Pelz and
Andrews (1966) had found them to be consistently associated with perfor-
mance.
Involvement . The item measuring involvement asked:
Some individuals are completed involved in their technical work
—
absorbed by it night and day. For others, their work is simply one of
several interests. How involved do you feel in your work? CHECK ONE
answer. (6-point scale)
Pelz and Andrews (1966) found more consistent relationships
to performance with this item alone than with a five-item index which
included involvement, interest, identification with task, the importance
of his work, and challenge in the scientists present work.
Influence . The engineer was asked to name the person other than
himself who had the most influence on his work goals. Then he was
asked to report:
To what extend do you feel you can influence this person or group
in his recommendations concerning your technical goals? CHECK ONE.
(5 point scale)
Cases where only the scientist had influence on his work goals were
scored as cases of "complete" influence.
Contact . The item measuring contact asked:
About how many people in your immediate groups (sections, projects,
teams, etc.) do you work with closely—in the sense of exchanging de-
tailed information from time to time that is of benefit either to you
or to them? (Exclude subprofessional assistants or clerical personnel.)
(7-point scale ranging from "None" to "20 or more.")
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Diversity . Respondents were asked to report how they allocated
their time to various activities including (a) Research for general
knowledge relevant to a broad class of problems, (b) Research for
specific knowledge for solution of particular problems, (c) Improve-
ment of existing products or processes, (d) Invention of new products
or processes, and (e) Technical services to help other people or
groups. Consistent with procedures used by Pelz and Andrews (1966),
diversity was measured by counting the number of activities in which
the respondent spent 6% or more of his time (more than 2 hours of a
40-hour week)
.
Salary . Respondents were asked to indicate their professional
income last year from all sources on a nine-point scale.
Number of subordinates . The respondents indicated the number of
professional and non-professional subordinates reporting directly to
them. This information was then converted to a four-point scale
ranging from "None"' to "Nine or more."
Performance
Output . Respondents indicated the number of "patents or patent
applications" and the number of "Unpublished technical manuscripts,
reports, or formal talks (either inside or outside this organization)"
which they had produced over the last five years. This information
was obtained in both 1959 and 1965. In addition, a question was in-
cluded in 1965 asking the respondent to report his output for the last
two and one-half years. By subtracting responses to this question from
those to the previous one, the respondent's output for the first two
and one-half years of the five-year period was determined. Thus,
measures of output were available for the time periods 1954-1959, 1960-
1965, 1960-1962, and 1963-1965.
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Consistent with the findings of others (e.g., Shockley, 1957; and
Pelz and Andrews, 1966), skewed distributions of output were found in
the present data for the measures of patents and reports over all four
time periods. Since interpretation of the product-moment correlation
coefficient is more plausible if distributions on the variables do not
depart markedly from normality, the raw output scores were converted to
"lognormal" scores. The distribution of these scores did not differ
appreciably from normality. For details on this adjustment and its
rationale, see Pelz and Andrews (1966, Appendix B)
,
Judgments
. Senior people from both the supervisory and non-
supervisory levels judged the performance of all respondents with
whose work they were directly familiar. They provided rankings of
these respondents on two separate measures of performance over the
last five years: contribution to general technical or scientific
knowledge in the field and overall usefulness in helping the organi-
zation carry out its responsibilities. Because a ratio of one judge
for every five respondents was maintained, the work of the great
majority of respondents was judged two or more times. Although each
judge worked individually, there was substantial agreement among them.
These rankings by individual judges were then combined into an overall
ranking of all the respondents within a laboratory using a computer
program based on Ford's (1957) solution to this situation of incomplete
comparison. The final output was a percentile rank for each respondent
on contribution and usefulness. Details of this procedure may be found
in Pelz and Andrews (1966, Appendix A).
I
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Adjustment of performance scores . Three factors extraneous to the
areas of primary research interest were found when taken together to
account for an average of 8 percent of the variance in the performance
scores. They were: (1) highest degree earned, (2) time since receiving
highest degree, and (3) time with laboratory. Following the procedures
of the larger study (Pelz and Andrews, 1966, Appendix C) , the perfor-
mance scores were each adjusted to compensate for deviations from the
grand mean of groups at various levels of these three predictor factors.
Predictions . For each relationship between an organizational
factor and a measure of performance, it was predicted that a signifi-
cant positive correlation would occur. These predictions were based
on Pelz and Andrews' (1966) earlier findings and supported by several
other studies of organizational behavior. Following their earlier
procedure, conclusions were drawn according to the pattern of relation-
ships between a given organizational factor and performance. In this
study the convention adopted was to display the findings according
to the level of statistical significance attained. Table 1 shows the
symbol used for each level of confidence and the approximate size of
the correlation coefficient needed to be significant at this level for
the two most common sample sizes of this study. (Because 60% of the
151 respondents completed a short-form questionnaire in 1959 containing
only the questions on involvement and performance, the minimum sample
size for the other organizational factors measured in 1959 is 50.
Missing data reduced the sample size to 125 for involvement and perfor-
mance measured in 1959 and all measurements made in 1965)
II
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RESULTS
Preliminary analyses
Before testing the predictions, an examination was made of: (1)
the interrelationships among the various organizational factors measured
at one point in time, (2) the interrelationships among the various per-
formance measures at a single point in time, and (3) the test-retest
reliability of the organizational factors and performance from 1959 to
1965. Overall, the organizational factors were not very highly corre-
lated with one another. In 1959 the median correlation was .18, and in
1965, .09, The measurements of performance were also only mildly re-
lated with median correlations of .30 and .23 in 1959 and 1965,
respectively. The judgments of performance intercorrelated most highly,
as one would expect, .63 in 1959 and .56 in 1965, and the measure of
reports correlated the lowest with the other measurements. Because
of these mild relat:^onships , the four measurements of performance were
used separately.
Test-retest reliabilities of the measurements between 1959 and
1965 are shown in Table 2.
The median correlations were .32 for the organizational factors
and .46 for performance. The range in reliability of the factors was
great, from .10 for contact to .71 for salary. For performance, the
range was small, from .39 for patents to .49 for reports. Evidence from
another study indicates that the relative instability of these measures
reflects changes in the scientists work situation rather than unrelia-
bility in the measuring instruments. Over a two-month interval Pelz
(1962) found a median item test-retest correlation of .62 (N = 52) for 89
items from a questionnaire very similar to the one used here. Apparently

over the period 1959-1965, there were significant tendencies for those
engineers high on performance, salary, involvement, and number of sub-
ordinates to continue to be high on these factors. However, previous
levels of these factors accounted for only 15-50 per cent of the variance
of their levels in 1965. Changes in contact, diversity and influence
were even greater.
Stability of relationships
The 151 engineers who participated in the present study are a non-
representative sample of the 1311 scientists and engineers of Pelz and
Andrews' original investigation. Therefore, the relationships for them
between organizational factors and performance in 1959 as well as 1965
were examined. It will be recalled that Pelz and Andrews (1966) found
small but consistent positive associations between performance and all
the factors under investigation in this study. Table 3 shows the rela-
tionship for 151 engineers. It is apparent that in both 1959 and 1965
Pelz and Andrews' (1966) general findings again appear when the engi-
neers of the present study are considered separately. In 1959 signifi-
cant positive associations occurred between at least one measure of
performance and all of the organizational factors except contact.
(A measure of frequency of contact did show a significant association
with patents.) In 1965 significant positive associations occurred
between at least one measure of performance and four of the six organi-
zational factors: involvement, influence, salary, and number of sub-
ordinates. In the case of diversity, a relationship with patents
significant at the .05 level of confidence in 1959 was reduced to a
slight tendency (.15 level of confidence) in 1965. In 1959 there were
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11 relationships between organizational factors and measures of performance
significant at the .05 level. In 1965, there were 9. Thus, although the
specific relationships are not identical, two conclusions may be drawn
from Table 3: (1) in general, Pelz and Andrews' findings hold for our
sample, and (2) the relationships are very similar in 1959 and 1965.
Simultaneity of the relationships
Relationships between the organizational factors measured in 1959
and performance over the succeeding five years are shown in Table 4.
Four of the organizational factors— involvement, contact, diversity, and
the number of subordinates—were related significantly to one kind of
subsequent performance. However, these are the only four correlations
between the organizational factors and subsequent performance signifi-
cant at the .05 level of confidence. More than twice as many signifi-
cant relationships occurred in the two situations where performance
was measured before the organizational factor (11 in 1959 and 9 in
1965).
A factor-by-factor comparison underscores these differences. For
involvement, influence, salary, and number of subordinates, more signifi-
cant relationships occurred when performance was measured before the
factor. For contact the one significant relationship occurred when the
factor was measured first, and for diversity the timing of the measure-
ments apparently makes little difference, although performance measured
in 1965 related more strongly to the previous level of diversity.
Table 5 shows relationships between the organizational factors and
previous and subsequent output for a two and one-half year period. Again
four factors—involvement, influence, diversity, and salary—show stronger
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relationships to previous performance. Contact and number of subordinates
do not show significant relationships. Apparently, then, the timing of
the measurements does make a difference in relationships. When perfor-
mance is measured first, the relationships are stronger than when the
factor is measured first.
In order to determine whether this pattern of associations held
under different conditions of measurement, several additional analyses
were performed. Separate analyses were conducted for each of the three
sites to determine whether peculiarities of the organizational climates
of individual laboratories had led to spurious findings. A second
approach attempted to minimize the effects of changes in the engineer's
job situation so that a person's reported level on a factor in 1959
would be more apt to continue for the entire time span over which sub-
sequent performance was measured. The analysis was repeated for 43
engineers who had been working as ''bench scientists" throughout the
period of the study (defined as those who had fewer than four subordi-
nates reporting to them in both 1959 and 1965). Third, partial
correlations were computed to hold constant past levels of the more
recent factor in the zero-order correlations. That is, relationships
were determined between each factor and subsequent performance holding
constant past performance, and between performance and subsequent
amounts of each factor, holding constant past amounts of each factor.
Fourth, the analysis was repeated using eta rather than Pearson r as
the measure of association in order to test for curvilinearity . Finally,
associations between organizational factors and unadjusted performance
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scores were examined to determine whether they differed substantially
from the associations obtained usin? the adjusted scores. In each of
these additional analyses, the original pattern of findings was strongly
^ 2
supported.
DISCUSSION
On the basis of low, but statistically significant associations, it
was found that the relationship between the six organizational factors
and performance were stable from 1959 to 1965 but that the assumption
of simultaneity did not hold. Relationships were consistently stronger
when performance was measured before the organizational factor.
The first finding is encouraging to organizational theorists,
since it suggests that relationships between organizational factors
and performance are consistent over time, even in so rapidly changing
a climate as the electronics industry in the "sputnik era.''
The second conclusion, however, is discouraging in two of its
implications. It suggests that different conclusions will be dra\'m
in studies relating organizational factors and performance depending
on the timing of the measurements. When performance is measured
first, stronger relationships are apt to occur than when performance
is measured during the period following the measurement of the organi-
zational factor. Most studies of organizational behavior have assumed
simultaneity and examined relationships between past levels of perfor-
mance and the present level of the organizational factor. The
assumption of simultaneity, at least for the time spans used in this
study, is a doubtful one.
i
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The second implication is that conclusions about causal relation-
ships from such investigations based upon the assumption of similtaneity
are apt to be inaccurate. It is logically impossible for a factor which
occurred in the past to have been caused by another which occurs in the
3
present. Yet organizational theorists looking for patterns of relation-
ships in correlational studies of organizational behavior have drawn
such conclusions. For example, on the basis of the extensive body of
literature on influence in organizations (e.g., Tannenbaum, 1962),
Likert (1961, 1967) has argued that influence causes performance. To
the extent that these correlational studies were not based on simul-
taneous measurements, such a conclusion is unsupported. The more
parsimonious causal interpretation is that performance causes influence,
since performance was measured over a period of time preceding the
measurement of influence.
The most striking finding in this study was that, although four
organizational factors were found to relate significantly to one kind
of scientific performance, performance was found to relate significantly
to at least one subsequent measure of each of the organizational factors.
Apparently performance is followed by measurable changes in the social-
psychological working environments of people in organizations like
those of the present study. Such a phenomenon probably has not been
given sufficient recognition in past theories because it has not often
been examined in past research. In the performance-oriented organizations
of our society, it has been treated as a desired end-result rather than
a potential cause. The changes in organizational factors which follow
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performance should be considered in organizational theory, research
design, and interpretations of "simultaneous" associations between
organizational factors and performance.
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FOOTNOTES
1. This paper is based upon the author's dissertation, submitted in partial
fulfillment of the requirements for the Doctor of Philosophy degree at the
University of Michigan. The author is grateful for the comments and
suggestions of the members of his committee: Robert L. Kahn, chairman;
Frank M. Andrews, Basil S. Georgopoulos, Abraham Kaplan, and J. E. Keith
Smith. Part of the research was supported by grant NSG-489-28-01A from
the National Aeronautics and Space Administration.
2. For details, see Farris (1966).
3. Elsewhere, the author (Farris, 1966,1967) has developed a method for
investigating causal relationships based upon this fact.

17.
TABLE 1
Sizes of Correlations for Various Levals of Confidence
In the Present Study
Approximate size of correlation coefficient
Level of needed to be significant at
Symbol confidence this level for N of:
50 125
+^-^
.01 .28 .20
.05 .22 .15
.10 .18 .13
.15 .14 .10

TABLE 2
Test-Retest Reliabilities Between Measures
Taken in 1959 and 1965
18.
Measure
Factors
Involvement
Influence
Contact
Diversity
Salary
No. Subordinates
Performance
Contribution
Usefulness
Patents
Reports
.46
.24
.10
.16
.71
.39
.45
.47
.39
.49
133
51
54
53
54
56
134
137
130
128
The 1959 measure of patents correlated .39 with patents for the
period 1960-1962 and .27 with patents for the period 1963-1965.
The 1959 measure of reports correlated .46 with reports for the
period 1960-1962 and .43 with reports for the period 1963-1965.
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TABLE 4
RELATIONSHIPS BETWEEN SIX ORGANIZATIONAL FACTORS
AND SUBSEQUENT PEFORMANCE
Contribution Usefulness Patents Reports
1.
2.
3.
A.
5.
6.
Involvement
Influence
Contact
Diversity
Salary
+
Number of Subordinates +
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TABLE 5
RELATIONSHIPS BETWEEN ORGANIZATIONAL FACTORS AND PREVIOUS
AND SUBSEQUENT OUTPUT FOR Ih YEARS
Factor Measured First Output Measured First
Patents Reports Patents Reports
1. Involvement
2. Influence
3. Contact
4. Diversity
5. Salary
6. Number of subordinates
I I I I
+ ++++
+++
H-





